Development of a lateral flow immunoassay to detect crustaceans in processed food
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INTRODUCTION

Crustaceans are among the shellfish most commonly consumed and one of the main triggers of food allergy, being the third most important cause of food-induced
anaphylaxis. According to current labeling regulations, it is mandatory to include crustaceans if they are used as food ingredients. However, they can also be present as
hidden allergens due to cross-contamination during processing. For this reason, specific and sensitive analytical techniques are required to control the unintended
presence of crustaceans in food to protect allergic consumers.

The aim of this study was the development and validation of a lateral flow immunoassay (LFIA) to detect the presence of iraces of crustaceans in processed food.
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EXPERIMENTAL RESULTS |
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f' -~ \ ’ 0— | 56 100
) Fraction number
oy - . Ext 1' purity X
Xiracrion Eluti fil . S ey . (%
S uienprefle 2 (uw) Molecuarweight moker00) 8 SENSITIVITY: PROBABILITY OF DETECTION METHOD [
. . oled snrimp exirac i o
4 LD NN (TPM) Purified tropomyosin o
ANTIBODY PURIFICATION AND LABELING hoimi_ Y R 5 00
“ 1 6 6 1.00 6 138.0 5.1 1.00
0.5 6 6 1.00 6 134.8 2.8 1.00
- - 0.1 6 6 1.00 6 74.8 7.7 1.00
ey ] ] — 0.05 40 40 1.00 40 39.0 4.4 1.00
3 ——\ Obtention of antisera 0.025 40 40 1.00 40 14.9 1.9 1.00
L' i \\\ 0.0125 | 40 4 100 | 40 6.8 12 1.00
L il f . L' o | 0.00625 | 20 15 0.75 8 2.4 0.7 0.40
e - - | 0 6 0 0.00 0 0.5 0.4 0.00
Purification of anti-TPM antibodies (Ab) by affinity chromatography N 1”(%/(% ': ’6‘ 2%3 : 12T7L > 2'37 2%'3
(TPM insolubilized on Sepharose 4B) % 1000 b b 1:00 b 104:3 4:6 1:00
§‘ 100 6 6 1.00 6 1169 47  1.00
» 50 6 6 1.00 6 94.4 6.9 1.00
Y g 10 40 40 1.00 40 27.8 2.7 1.00
Preparation of anti-TPM Ab linked to 255 :8 gg ;-gg g? ;g :g ;-gg
colored latex microspheres iy . 0 0.00 0 08 0.4 0.00
0 6 0 0.00 0 0.6 0.6 0.00
EASY SAMP I.E EXT RACTION ' TL: Test line (arbitrary units, a.u.). SD: Standard deviation. N: Number of samples analyzed.
X: Number of positive samples. POD: Probability of detection (X/N).

g v g ANALYSIS OF MODEL FOOD INCURRED WITH

GROUND SHRIMP

Frankfurt sausages Chicken croquettes Chicken broth

1 g sample + 10 ml exiraction buffer

SANDWICH LFIA

Cooking 75 °C/40 min Cooking 100 °C/8 min Sterilization 20 min
Pasteurization 95 °C/25 min
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CONCLUSIONS

The developed LFIA could detect 0.0125 ug/ml of fropomyosin and 5 ug/g of crustacean protein.
No cross-reactivity was found with a panel of 54 food ingredients, with the exception of mollusks and insects.

The LFIA was able to detect crustaceans in model food (Frankfurt sausages, croquettes and broth) incurred with ground shrimp at levels of 10 ug/g protein.
The use of this immunoassay could improve allergen risk management plans in the food industry, preventing the abusive use of precautionary labeling.
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